Anteroventral third ventricular N-methyl-D-aspartate receptors, but not metabotropic glutamate receptors are involved in hemorrhagic AVP secretion.
This study aimed to investigate the roles of glutamate (Glu) receptors in the anteroventral third ventricular region (AV3V), a pivotal area for water, cardiovascular and neuroendocrine regulations, in causing vasopressin (AVP) secretion and other phenomena in response to bleeding. The effects of intracerebral infusions of MK-801 [a N-methyl-D-aspartate (NMDA) receptor antagonist] or a metabotropic Glu receptor antagonist (MCPG) on plasma levels of AVP, electrolytes, osmolality and glucose, heart rate and arterial pressure following AV3V administration with NMDA or bleeding stimuli were analyzed in conscious rats. NMDA provoked prominent rises of plasma AVP, osmolality, glucose and arterial pressure, without changing plasma electrolytes or heart rate significantly. All the effects of NMDA were blocked by pre-administration of MK-801 into the same loci. Removal through a femoral arterial line of 10 ml blood per kg body weight did not affect arterial pressure or other variables significantly, although plasma AVP and angiotensin II (ANG II) tended to increase. When bleeding was repeated after 10 min (B2), arterial pressure dropped promptly, and plasma AVP, ANG II, osmolality and glucose augmented remarkably. MK-801 applied 35 min preceding B2, to loci such as the median preoptic nucleus, periventricular nucleus and medial preoptic area inhibited the response of plasma AVP significantly, without exerting any effects on other variables. When MK-801 was administered intracerebroventricularly, or when MCPG was infused into the AV3V, significant alterations did not occur in B2-evoked responses of plasma AVP nor in those of the other variables. In rats given sham bleeding after AV3V infusions of MK-801 or MCPG or intracerebroventricular applications of MK-801, all monitored variables roughly remained at stable levels throughout the experiments. We conclude that NMDA receptors in AV3V, but not metabotropic Glu receptors, may facilitate AVP secretion in hypotensive hypovolemia.